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h THREE-WAY TAP A 
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j WASTE LIQUID PACK 

k CONVENTIONAL PLASMA EXCHANGE CIRCUIT 
I NEWLY ADDED CIRCUIT (LINES 4, 5) 



(57) Abstract: An apparatus in which in plasma ex- 
change therapy, valuable plasma is recycled as a dial- 
ysis solution without disposing of the same, which ap- 
paratus is operable with only some modifications ap- 
plied to the conventional plasma exchange equipment. 
There is provided a unit for use in plasma exchange 
therapy characterized in that at least portion of sepa- 
rated plasma is purified, circulated as a dialysis solution 
and used to dialyze patient' s blood, thereby removing 
hazardous substances contained in the plasma. There 
are further provided a plasma exchange apparatus in- 
cluding the above unit and an artificial liver equipped 
with the apparatus. 

(57) *»SI4, JflL*£*«ftl=*}l*-C. * 

&< t4b-u*ft\t^tz'&. m^mt^xmm 
**i*s-r*ci:*i*«i-rs» mmm, mm 



WO 2005/070478 Al 111 III II II III Hill Hill III I II III I II I II I '1 1 1 III III I II I II I III I II 1 1 II I II I II I II I 



LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ji^n (m^(Dtjii^si i J . ±x<Dmm<Dfem&m 

^pTSfeJ: ARIPO (BW, GH, GM, KE, LS, MW, MZ, NA, 
SD, SL, SZ, TZ, UG, ZM, ZW), J.-7V7 (AM, AZ, 
BY, KG, KZ, MD, RU, TJ, TM), 3 — □ V /i (AT, BE, 
BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, GR, HU, 



IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, ML, 
MR, NE, SN, TD, TG). 

— mmm^m^m 



WO 2005/070478 



1 



PCT/JP2005/000825 



m m m 

[0001] ^mrnfe, m#ikmfabfrffi£tifzjkm<D—M&mku ^n^m^mtvxm 

o 

[ooo2] skm^mmm (skm^m^mm) m^-skm^m^^^tntrnm^jsa. 
mmi^m^n^t^mmt^mmK^^x.m^mmmmM^m^^^ 

[0003] ^(DXttJkm&mmmbvx, ^nt>nx^^i-tmm^mt\^x&,r(D^(D 
[0004] imnikm^^mm 

(jEL\,^m&x(D^mi)fe±fo<DmMmw<D&x^mxtbz> 0 rofc^, 

^L#^m*&j^ttH5t^(7) N mmn-^m^mmikmxm^ikm^mRu & 

[0005] [-fii*igjfi]Jt£|fe5fcj£] 



WO 2005/070478 



2 



PCT/JP2005/000825 



[0006] Hi-, ife^^^^H^K^^fWS^^^^/'feo^il^^&^LTtt, 
[0007] [jklfp^*^fe] 

, gff ©matte, #S©^fbO«^d^«t!9ffifil^ffi«Kfetffi^^^:5^«fe^s 

[0008] [Molecular Adsorbent Recycling System (MARS (^^rS^S) ) ] 

^#fFJCS^l:Umehara, et al., LIVERAID TM-A Novel Hybrid Bioartificial Liver- 
Hepatology 2002, 36(4) suppl.:681A 

##ff^^it£2 : Watanbe et al. , Clinical experience with a bioartificial liver in the 
treatment of severe liver failure-A phase I clinical trial- Annals of Surgery 1997: 
225(5):484-494 

^■^ft^F^CWtS : Stange, et al., Molecular Adsorbent Recycling System (MARS): 
Clinical results of a new membrane based blood purification system for bioartificial 
liver support, Artif Organs 1999: 23(4):319-330 
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[07]PE tf^PRD ^(D^fTttr^'ejfiLff (iRIiffiff : Systolic pressure) <£>#t#£r^-f 

[msjPE^tKPRD 5rilbT(50 6 ifoSfc (WBC) ^C^ti^^-r^^TfeSo 
[09]PE^t5PRD §:aLtO*4f (RBC) f&^^f^Sr^-f-^^foS,, 
[HIOJPE^I^PRD ^®UT(7)^ ; e^nt^(Hb){a:oti#^i-^^T?fc5 0 

[012]PE^:I5PRD ^abTcOil/jN^ (Platelet) tfccD^f #^1-^^-efo5 0 
[H13]PE^U«PRD SrMUTcD^SHfr^ (TBA) fficDji^^-r^^TfoSc 
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^m$R'*y^j£bix5(5-10 ml/min) 0 I^IB#^^^tt^V3j;i9iftm^il# 
(Fresh frozen plasma: FFP) £^>^3£MV^ig-CffiAi"5 0 r©RgtisKX7 P 4tt 

&mm-rz>o ^^^xw^mmmx^mm^^oo mi/mm)u 

[0023] ±IE3£tt^<£ffl$tb5, M#$iSB (^^7^/^—, Xte^XV-fe^V— ? 
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Wim\-Z 0 20 H#, fH*&fHfi(22±2 t £, 55+10%) iU Tk^zk^g ft&BtiUfco 

vm-k, Tko^i &m&tu mn^m An^v^ (15 mg/k g )^rj«rhntv(o.oi 

{Cj:6AXR?®Ti-^V^(0.3 mg/kg/hh ^>^yVW0.3mg/kg/h) N 
-r>^ n ^K(0.04 mg/kg/h) \ZXff^± 0 
[0026] [^KtfJJ/Mf^lfilJjt^TVl'] 

^#:^ff iM^^- 7^(GamCath, Gambro, Stockholm), :£AFjIHj 

[0027] [jfiL^JI^gl (Plasma Exchange, PE) ] 

separator: ACH-07S, Asahi Medical, Tokyo)£r£!V >fc 0 ^^@£lJtex^]J W"h!Jr> 
A§r#:^tSit^^tfj^6000 W^«2000 W/B#P B ^J£^L/c: 0 « 

S«100 ml/5>£U Jfc#£&f3J^JfiL|&fr|S£§£(OP-05W, Asahi Medical, Tokyo) 
^Mv^i^^^ffim^«^fflv^-cf«(kg) x 1/13 x (1- Ht/100)-C^ffi£ 
tlfcMV V M') % 2 9$ Pfl XMft Vfc ( 1 0- 1 4ml/#) ( HI 2) 0 
[0028] [^b^«©JfiL^^NR^<tS7 p 9^V^ r ] 

^M^E»Vy°^V^jfiL^m#^ (50 ml/#, 300 mDKX^mtmWi^y^ 

[0029] [jfojt 3s^#?&#Kbt®^3g#f (Plasma Recycling Dialysis, PRD)] 

^^^mrm, =^fe&m^xm%&Mm.*ft\\ pe m^m^m^m^ 



WO 2005/070478 



8 



PCT/JP2005/000825 



04) 0 ffi\MWZ.feT~&>$£&fflB (Plasorba BRS- 350, Asahi Medical, Tokyo) 
[0030] M^gj 

, PEM^0.5, 1, 2 &?m%k, PRD m^2 s 4, 6(PRD &t-TB#)> 8 WWfV\ skM 

mm&, r/K/^ -twj*, mmm.m, mmnm, 

U/ktf^, ^UTf^y, LDH, AST, ALT ^oV>TS!j^bfc (n=4) c 

^stpe w^o.5, u 2 Pfw^ms^u *&iaft-i&, m.¥V/]/t?^m!£(D%m$:ft^ 
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Total Protein (g/dl) 


5.7 ±0.5 


5.0 ± 0.1 


5.0 ± 03 


Albumin (mg/dl) 


2.7 ±0.2 


2.4 ± 0.1 


2.4 ± 0.2 




11+11 


Ifi + 12 


Ifi + 8 

JU -L. o 


ALT (IU/L) 


18 ±4 


23 ±3 


23 ±2 


LDH (IU/L) 


371 ±51 


430 ± 34 


435 ± 100 


BUN (mg/dl) 


6.8 ±1.9 


7.4 ± 1.8 


8.8 ± 3.0 


Creatinin (mg/dl) 


0.8 ± 0.1 


0.7 ± 0.1 


0.6 ± 0.1 


Na (mEq/L) 


138 ± 1 


138 ±2 


135 ±2 


K (mEq/L) 


4.2 ± 0.3 


3.6 ± 0.3 


3.9 ± 0.5 



[oo33] ^m-. 

^b^gcD^— /vry^tt^^-Cfct)^ fl!^? ©K^flJ^jfiL^SW (Hemodialysis) 

AXJffWHJ-sK—b (artificial liver support) bVX^mX&Zt^TLbtlfCo 
[0034] fflrt^^^S^'[4If^^^^^V>Tf*lfe#^^&«fe^ibTfi^fi 
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